Abstract: China currently faces the important task of strengthening its regional disaster reduction 6 capabilities. Communities are basic components of urban areas, and ensuring that they participate in 7 disaster reduction is important for urban safety. The "National Demonstration Community for 8
Introduction 32
Despite the capacity to understand and transform nature, humans remain vulnerable to various 33 natural disasters. Studies on the techniques, methods, and strategies involved in disaster prevention and 34 mitigation remain important. In the past, engineering defenses have constituted the main approach to 35 disaster mitigation. However, studies have suggested that this method is not always a successful means 36 of disaster prevention and reduction (Gall et al., 2011; Deckers et al., 2010) . Risk analysis can help 37 decision makers identify high risk areas and thus use their limited capital and resources in the correct 38 places (Hanne Glas et al., 2016; Shi et al., 2012) . Therefore, risk analysis can significantly increase the 39 spatial units will not change, but the attributes will, mainly because of the logical operations. When 164 there many layers are included in the operation, their weights must be considered. In this paper, to 165 determine a community's CCDRC, we take the community as the evaluation unit and the layers 166 corresponding to various evaluation indices as the objects of operation; we use the entropy-weighted 167 grey target model for the identity operation. 
171

Evaluation method and process
172
Setting the community as the unit, we sequentially constructed the impact space of the index 173 sequence {U j } and the standard model {x 0 (U j )} based on grey target modeling from the six primary 174 evaluation indices. The standard value of various indices in the impacting space is related to the index 175 polarity. The maximum standard value of index polarity is the maximum of the corresponding index in 176 the impacting space, and the minimum polarity index is the corresponding minimum. The specific 177 procedures of measurement and calculation are described below. 178 into ArcGIS10.2, and the target layer of each level index of the study area will be set up. Then we carry 201 out the GIS overlay calculation according to the calculation method of the total target center degree, 202 and the CCDRC spatial distribution map of the study area can be obtained. 203
Using the CCDRC primary indices spatial distribution map and CCDRC spatial distribution map 204 generated in the case study area based on the above model, we can seek the following target: (1) the 205 overall level of CCDRC in case area, (2) the spatial distribution of CCDRC in the region, (3) the 206 potential analysis and improvement measures of CCDRC, (4) the CCDRC level of NDCCDR. 207
We can obtain the spatial attribute data of the index system from a regional geographic database. 208
The non spatial attribute data can be obtained by means of community disaster monitoring logs, reports 209 and other historical archives, resident visits and field surveys with the help of local civil affairs 210 department. Therefore, the process of CCDRC calculation and analysis based on entropy weight -grey 211 target model and GIS overlay method in this paper, is generally applicable to most of the provinces in 212 mainland China. If the model is used to evaluate the foreign CCDRC, the benefits will offer to 213 communities that are vulnerable to various kinds of disasters, as well as some challenges, such as 214 different national conditions, unbalanced economic development among countries, great differences in 215 the system of disaster prevention and reduction, and great differences in the organization level of the 216 project. To address these challenges, features that make this approach worth considering in the context 217 of other countries or regions include, 218
-Besides from the open network GIS platform such as Google earth, many open databases for 219
disaster prevention and mitigation have been put into use within many countries, and the spatial 220 information needed for the evaluation of CCDRC can be online obtained. It is convenient to obtain 221 community attribute information through residents' visit, field investigation and non-governmental 222 organization's disaster prevention and reduction report under the model of CBDRM. 223 -The model used in this paper has comparability between spatial units, and has transferability 224 between regions; using entropy method to determine index weights can avoid the arbitrariness and 225 unilateralism of subjective weight determination. 226 -This method is not focused on the index itself, and does not need to establish a function 227 relationship between the indexes, but rather to model the order relation represented by the index 228 value, so it is very easy to operate, and the results of evaluation are diversified. 229
On the whole, it is world widely feasible to apply the methods introduced in this paper to evaluate 230 the CCDRC. 231
Example calculations 232
The distribution status of NDCCDR 233
Since the selection of NDCCDR was organized in 2008, nearly three thousand community have 234 been selected (or once been selected) in succession. 
Overview of the study area and data sources 265
The city of Suzhou is located in the southeastern part of Jiangsu Province in China's Yangtze 266 Delta. It is a major part of the Yangtze River economic zone in Jiangsu. The area has a subtropical 267 monsoon oceanic climate, with four seasons and abundant rainfall. In recent years, although large 268 natural disasters have not occurred, various climate disasters have affected the day to day life of 269 residents. Figure 3 (a) shows a map of Suzhou. The study area is the SND, which is located west of the 270 main urban area of Suzhou and shown as hashed parts in Fig. 3(a) ; it includes one major zone of 271 economic development, three town level administrative districts, and four street administrative areas, 272 totaling 83 communities. Figure 3(b) shows the administrative map. Since the 1990s, the SND has 273 suffered from hailstorms, typhoons, freezing, and floods, which together have caused significant 274 economic losses. In recent years, rapid economic development in Suzhou has resulted in a population 275 boom and increased the frequency of man-made disasters. Thus, the local government has begun to 276 focus more attention on enhancing the CCDRC in the area. Thus, eight communities, including Ylian, 277
Hxiang, and Shshan, have been designated as NDCCDR (see shaded areas in Fig.3 (b) ). These 278 communities are mainly located in Xushuguan Town in the northeastern part of the study area and 279 along Shishan Street in the southeastern study area. Thus, these communities have relatively strong 280 (a) Distribution of NDCCDR in China (b) Distribution of NDCCDR in Jiangsu Province organizations for responding to disasters and management capabilities, and they have focused on 281 improving their ability to address disasters. However, CCDRC should also consider other aspects such 282 as the community's rescue and support capability and engineering defenses. The model we present in 283 this paper addresses the measurement and analysis of these aspects so that they can be strengthened. 
297
In this research, the employed data used for empirical calculation and analysis are provided by 298
Ministry of Civil Affairs of Suzhou and were collected in 2015. The spatial size of SND is 22.65 km2 299 and the average size of a community is 0.33 km2. There are totally five vector layers: administrative 300 boundaries for towns and communities, and roads, water system, and building footprints (Fig. 4) . The 301 data were updated and examined before use. Table A1 grey target theory, we built the community-based influence space of the index sequence from six 311 aspects, namely, disaster risk evaluation capability, rescue and support capability. In the light of 312 formula (1) -(6), we calculated the entropy weight, constructed the grey correlation difference 313 information, and then obtained the target center degree. During the calculation, we need to pay 314 attention to the index polarity. Except for number of group event disasters, number of fire disasters and 315 the disaster risk intensity, all other secondary indices are maximum polarity indices. 316
We calculate the rescue and support capability for eight communities on Shishan Street as an 317 example. Following the procedures above, we sequentially conducted grey target transformation, 318 spatially determined the grey correlation difference information and conditional entropy, and calculated 319 the entropy weight of each evaluation index (the calculated entropy weights for all the primary and 320 secondary indices are shown in Note: the entropy weight corresponding to the various evaluation indices is the normalized weight determined with the 72 spatial units
326
(communities) in the research area used as the reference.
328
The target center degree indicates the strength of the rescue and support capability. Table 1 shows 329 that, of the eight Shishan Street communities, the rescue and support capability is strongest in the four 330 NDCCDR, Wanfeng, Xinsheng, Xintai, and Shishan ( Fig.3 (b) ); it is relatively weak in the other 331 communities. 332
Grading the CCDRC 333
After inputting the data from Table 1 into ArcGIS 10.2, we conducted the GIS overlay operation 334 using the entropy-weighted gray target model described above, resulting in a map of the distribution of 335 the rescue and support capability in the Shishan Street communities. We repeated this operation for all 336 the communities in the study area and then graded their capabilities based on the target center degree. 337 created a map of the distribution of the rescue and support capability grades for the communities in the 339 study area. We repeated the same operation for the disaster risk evaluation, engineering defense, social 340 and economic base support, disaster management and public cognitive capabilities of all the 341 communities, yielding the individual grade distribution maps for each capability. Finally, based on the 342 entropy weight of the primary evaluation indices (Table A1 of the Appendix), we used GIS overlay 343 analysis to determine the total target center degree of the CCDRC for all the communities in the study 344 area. Once divided into grades, based on the minimum information principle, the target center degree 345
should not be smaller than 1/(1+ζ) (where ζ is the resolution coefficient, and its value in Eq. (1) is 0.5). 346
Therefore, the minimum of the total target center degree should be 0.3333. The results show that the 347 maximum total target center degree was 0.6941 for the Wanfeng community of Shishan Street. 348
Therefore, we created four grades in the interval [0.3333, 0.6941] and used these grades to create a map 349 of the spatial distribution of grades of CCDRC (Fig.5) . 
Result analysis and suggestion 365
Comparing the spatial distribution of the grades of CCDRC in Fig.5 to the administrative 366 divisions shown in Fig. 3 (b) , we observe the following characteristics: 367
(1) The CCDRC in the study area is generally weak. Communities with a poor CCDRC account 368 for 63.1% of the study area, and communities with a moderate grade account for 28.6%; communities 369 with an excellent grade only account for 8.3%. The distribution of these grades is not accidental but is 370 derived from the spatial distribution of the primary evaluation indices. For convenience of comparison, 371
we set the interval of the target center degree for all the primary evaluation indices to [0.3333, 1]. We 372 then divided the grades based on anomaly values to obtain the spatial grade distribution maps for the 373 primary indices (Fig.6 ). The figure is descending ordered from the upper left to the lower right based 374 on the entropy weight of the primary evaluation indices. It can be seen that the public cognitive 375 capability ( Fig. 6 (a) ) and the rescue and support capability (Fig.6 (b) have excellent grades for disaster management capability and disaster risk evaluation; on the other 422 hand, their engineering defense capabilities (Fig.6 (d) ) and social and economic base capabilities ( 
441
The results show that communities with moderate or higher CCDRC account for 36.9% of the 442 study area; with the exception of the public cognitive capability and the rescue and support capability 443 (with the largest weights), communities with a grade of moderate or higher for other indices account 444 for over 76.1% of the study area, and communities with an excellent disaster management capability 445 (with the third highest entropy weight) account for 63%. To further analyze the potential for 446 improvements in the CCDRC, we use Tongan, which has a moderate CCDRC, as an example. Most 447 secondary evaluation indices of its engineering defense and community social and economic base 448 support capabilities are close to or better than the average level of the study area (as shown in Fig. 7,  449 where the vertical axis is the ratio between an evaluation index and the index's average value in the 450 study area). The analysis above indicates that there is a relatively large potential for improving the 451
CCDRC in the research area. 452
Above analyses suggest that we should focus on the following several aspects to enhance the 453 CCDRC in the study area: 454
(1) Several measures should be taken to improve the cognitive level in the communities. Because 455 its weight is largest, the public cognitive capability significantly affects the CCDRC. Figure 6 (a) and 456 Table 2 both demonstrate that the public cognitive capability in the research area is insufficient, 457 communities with a poor grade account for 82.4% of the study area. In modern communities with 458 highly developed means of communication, many measures can be used to improve the public 459 cognitive capability. For example, some measures include creating official ways to disseminate disaster 460 reduction information, developing publicity material, setting up disaster early-warning display screens, 461
and increasing the amount of publicity material to increase residents' knowledge of disaster prevention 462 and reduction. Better publicizing disaster reduction activities will help residents understand the dangers 463 of disasters and instill a common sense of proper emergency behavior. Enhancing residents' 464 disaster prevention and reduction teams and eventually strengthen the overall cognitive capability of 466 the public in the study area. 467 468 
469
(2) It is also important to collectively manage and reinforce the effectiveness of disaster relief 470 measures and safeguards. Because the disaster management capability of communities in the study area 471 is relatively good (Fig.6(c) ), we compare it to the target center degree of the community rescue and 472 support capability to yield a plot of the target center degree for the community rescue and support 473 capability (Fig. 8) . This index is close to the minimum of the target center degree (0.333), in contrast to 474 the disaster management capability. We conclude that it is important to reinforce the disaster rescue and 475 support capability, including strengthening coordination between the relevant governmental 476 departments, investing in multiple aspects of disaster reduction and allocation of per capita medical 477 resources, appointing disaster information personnel, and setting aside more rescue and emergency 478 material. These measures will fundamentally strengthen the disaster rescue and support capability in 479 the study area. Table 2 , the engineering defense capability in the study area is a bimodal distribution. 493
Communities with an excellent grade (including Dongzhu, Shishan Street, and some of Xushuguan) 494 account for 33.8% of the study area, while communities with a moderate or poor grade account for 35.5% 495 and 30%, respectively. We conclude that internal resources in the study area should be allocated in a 496 better manner; the engineering defense capability of the communities graded excellent can be leveraged 497 in planning, construction, maintenance and management. These strategies will reinforce the 498 engineering defense capabilities of communities throughout the study area. Rescue and support capability Disaster management capability and reduction and plays an important role in the urban security system. In this paper, we constructed an 502 index system to evaluate the CCDRC; the system includes six primary and 31 secondary indices. We 503 used entropy-weighted gray target modeling to determine the CCDRC, and GIS spatial overlay analysis 504 to map the spatial distribution of disaster reduction capability grades. We focused on the SND as a case 505 study and obtained the following conclusions: 506
(1) The area's CCDRC is relatively low; communities with a poor grade account for 63.1% of the 507 study area, and those with an excellent grade account for only 8.3%. Additionally, the spatial 508 distribution of CCDRC is uneven. The eastern communities have relatively good capability, while the 509 western communities adjacent to Lake Taihu have poorer capability. The Shishan Street community, 510 located in the southeastern part of the study region, has the strongest CCDRC. However, the CCDRC 511 in the region has a good foundation and it also has large potential for improvement. After analyzing 512 these results, we propose that CCDRC can be most improved by enhancing their level of public 513 cognitive ability, rescue and support capacity, and engineering defenses. 514
(2) In general, the CCDRC of the NDCCDR is at the forefront in the study area, but the CCDRC 515 among the NDCCDR is not balanced. As shown in Fig.5 , among the NDCCDR, the CCDRC of Ylian 516 is rated "excellent", but Hxiang or Yxin is "good". The CCDRC primary indices of the NDCCDR are 517 also quite different from each other. As we can see in Fig.6 , the public cognitive capability and the 518 rescue and support capability of the NDCCDR show a general poor feature, but their engineering 519 defense capabilities and disaster management capability are in the overall advantage. Above 520 discussions fully indicate that the CCDRC of NDCCDR is not necessarily good. On the contrary, the 521 evaluation and construction of CCDRC is not only the focus of community disaster prevention and 522 reduction work, but also the standard for the continuous improvement, construction and promotion of 523 the NDCCDR. Based on above analysis, we can combine the NDCCDR construction with the CCDRC 524 construction, from point to face, and ultimately improve the overall level of CCDRC in the region. 525
This paper takes the municipal area as the case study area, analyzes and compares the CCDRC 526 and its primary indices between communities in the jurisdiction area. All the pertinent suggestions are 527 beneficial to the regional functional departments to carry out disaster prevention and mitigation 528 planning, resource allocation, resident mobilization and administrative decisions within the jurisdiction, 529 so as not to complicate the implementation of the CCDRC construction due to coordination across 530 jurisdictions. Suzhou is regarded as a strong economic city in China. Great efforts have been made to 531 prevent and reduce disaster (It is evident from the number of CCDRC.). However, from the analysis 532 results of this paper, the CCDRC of Suzhou is still not satisfactory. It also shows that our CCDRC 533 building has a long way to go. The overall strengthening of China's CCDRC will continue for a long 534
time. 535
Due to the large number of indices in this paper, there must be redundancy between data, so 536 information reduction should be carried out before evaluation. From the perspective of overall plan of 537 national comprehensive disaster reduction work, we should prepare to respond at different stages 538 during the development of a disaster. Therefore, the resilience capability to disaster should also be 539 included in the index system. These two aspects are the deficiencies of this paper and need to be 540 solved in future research. 541 Ratio of open space (%) 0.006
The higher the open space (such as green areas) ratio in the community, the stronger the buffering capability of disasters and the settlement capability of post-disaster personnel.
Internal road density (km/km 2 ) 0.013
The road length inside the unit area of the community; the higher the density, the more efficient the disaster prevention and emergency response. The data used to create the evaluation indices include (1) spatial data from Suzhou's database, 550 which were used to calculate indices with ArcGIS software; and (2) attribute data from the Department 551 of Civil Affairs of Suzhou and statistical analysis by the Civil Affairs Bureau of SND (these data were 552 obtained from summaries for the various streets). 553
